Study of the quasicanonical localized orbital method based on protein structures.
An initial guess is one of the most important factors in solving self-consistent field (SCF) molecular orbital calculations for large molecules. Recently, the authors reported that the quasicanonical localized orbital (QCLO) method was useful to prove the initial guess for all-electron calculations for proteins. This paper describes a new QCLO method that takes into account protein information derived from protein structures such as salt bridges and the secondary structure of the molecule. In several test calculations using typical models, the difference between the initial guess and final atomic charges was markedly decreased, and the number of SCF iterations was reduced. We suggest that the structure-based QCLO method improves the precision of the initial guess and achievement of automatic all-electron calculations for proteins.